Gain-of-function mutation of FGFR3 results in impaired fracture healing due to inhibition of chondrocyte differentiation.
Fracture healing is a complicated regeneration process which to some extent recapitulates bone development. Fibroblast growth factor receptor 3 (FGFR3) has a negative regulatory effect on endochondral ossification, and FGFR3 is also expressed in prehypertrophic and hypertrophic chondrocytes during fracture healing. However, the actual role of FGFR3 during bone regeneration is not fully understood. Therefore we investigated the role of FGFR3 in fracture repair using a non-stabilized fracture model. Fracture repair in gain-of-function mutation of FGFR3 (Fgfr3(G369C/+)) mice was delayed, with more cartilage callus on day 14 and residue of cartilage in the callus on day 21. Histologic, in-situ hybridization and qRT-PCR analysis showed that differentiation of mesenchymal cells into chondrocytes and hypertrophic differentiation was delayed in Fgfr3(G369C/+) mice during fracture healing. These results indicated that activating mutation of FGFR3 could lead to impaired bone repair due to inhibition of chondrocyte differentiation.